Abstract. Using 2.5 Ms of data obtained by the INTEGRAL satellite in 2003-2004, we discovered persistent hard X-ray emission from the soft gamma-ray repeater SGR 1900+14. Its 20-100 keV spectrum is well described by a steep power law with photon index Γ=3.1±0.5 and flux 1.5×10
Introduction
Soft gamma-ray repeaters (SGRs, for a recent review see Woods & Thompson (2004) ) are a small group of peculiar high-energy sources generally interpreted as "magnetars", i.e. strongly magnetised (B ∼10 15 G), slowly rotating (P ∼ 5-8 s) neutron stars powered by the decay of the magnetic energy, rather than by rotation (Duncan & Thompson 1992 , Paczynski 1992 , Thompson & Duncan 1995 . They were discovered through the detection of recurrent short (∼0.1 s) bursts of high-energy radiation in the tens to hundreds of keV range, with peak luminosity up to 10 39 -10 42 erg s −1 , above the Eddington limit for neutron stars. The rate of burst emission in SGRs is highly variable. Bursts are generally emitted during sporadic periods of activity, lasting days to months, followed by long "quiescent" time intervals (up to years or decades) during which no bursts are emitted. Occasionally SGRs emit also "giant flares", that last up to a few hundred seconds and have peak luminosity up to 10 46 -10 47 erg s −1 . Only three giant flares have been observed to date, each Send offprint requests to: D. Götz, email: diego.gotz@cea.fr ⋆ Based on observations with INTEGRAL, an ESA project with instruments and the science data centre funded by ESA member states (especially the PI countries: Denmark, France, Germany, Italy, Switzerland, Spain), Czech Republic and Poland, and with the participation of Russia and the USA.
one from a different source (see, e.g., Mazets et al. (1979) , Hurley et al. (1999) , Palmer et al. (2005) ).
Persistent (i.e. non-bursting) emission is also observed from SGRs in the soft X-ray range (<10 keV), with typical luminosity of ∼10 35 erg s −1 , and, in three cases, periodic pulsations at a few seconds have been detected. Such pulsations proved the neutron star nature of SGRs and allowed to infer spin-down at rates of ∼10 −10 s s −1 , consistent with dipole radiation losses for magnetic fields of the order of B∼10 14 -10 15 G. The X-ray spectra are generally described with absorbed power laws, but in some cases strong evidence has been found for the presence of an additional blackbody-like component with typical temperature of ∼0.5 keV (Mereghetti et al. 2005c ).
The only SGR for which persistent (i.e. not due to bursts and/or flares) emission above 20 keV has been reported to date is SGR 1806-20 (Mereghetti et al. 2005a , Molkov et al. 2005 ). Here we report the discovery, based on observations with the INTEGRAL satellite (Winkler et al. 2003) , of persistent hard X-ray emission from SGR 1900+14 in the 20-100 keV range. • at zero sensitivity, 9
Observations and data analysis
• ×9
• at full sensitivity) with unprecedented sensitivity and angular resolution (∼12 ′ ) in the hard X/soft γ-ray energy range (15 keV-1 MeV). These excellent imaging performances are essential, especially in crowded Galactic fields, to avoid source confusion, which affected most previous experiments operating in this energy range.
From the INTEGRAL public data archive we selected all the observations pointed within 10
• from the position of SGR 1900+14. The resulting data set consists of 1033 pointings, yielding a total exposure time of ∼2. .
After standard data processing (dead time correction, good time-interval selection, gain correction, energy reconstruction), we produced the sky images of each pointing in the 18-60 keV range. These individual images were summed to produce a total image, a portion of which is shown in Fig. 1 . A source with count rate 0.18±0.02 counts s −1 is detected with a significance of 9σ at coordinates (J2000) R.A. = 19 h 07 m 25 s , Dec. = +09
• 18 ′ 34 ′′ . The associated error circle, with a radius of ∼3 ′ (Gros et al. 2003) contains the position of SGR 1900+14 (Frail et al. 1999) . No other catalogued X-ray sources are present in the error circle. We therefore associate the detected source with SGR 1900+14. (Rodriguez et al. 2005) , the black hole candidate XTE J1908+094 (in't Zand et al. 2002) , the HMXB pulsar H 1907+097 (Makishima et al. 1984) , and the weak unidentified source AXJ 1910.7+917 (Sugizaki et al. 2001 ).
We found marginal evidence for a long term flux increase by splitting the data in two parts (March to To perform a spectral analysis we produced the summed images, corresponding to the three time periods mentioned above, in five energy bands (18-25, 25-35, 35-60, 60-100, and 100-200 keV) . We extracted the SGR 1900+14 spectra using the source count rates obtained from these images and rebinned the IBIS/ISGRI response matrix in order to match our five energy channels. This spectral extraction method, which we tested successfully with data also from the Crab nebula, is particularly suited for weak sources that cannot be detected in the individual pointings. Before fitting, we added a systematic error of 5% to the data, to account for the uncertainties of our spectral extraction method and of the response matrix. In all cases a rather steep power law gave good results (see Table 1 ). No signal was detected above 100 keV, but owing to the small statistics we could not establish the possible presence of a spectral break at high energies. 3. Discussion SGR 1900+14 is the second SGR for which persistent hard X-ray emission extending to ∼100 keV has been detected, the other being SGR 1806-20 (Mereghetti et al. 2005a , Molkov et al. 2005 . The spectrum of SGR 1900+14 in the 20-100 keV range, with photon index Γ=3.1±0.5, is softer than that of SGR 1806-20, which, in the last few years has been the most active SGR. In the latter source the photon index varied from Γ=1.9±0.2, measured in the period March 2003-April 2004, to Γ=1.5±0.3 in September-October 2004, when the burst rate increased (Mereghetti et al. 2005a ) before the emission on December 27 2004 of the most powerful giant flare ever observed from a SGR (Palmer et al. 2005 , Mereghetti et al. 2005b . Positive correlations between the bursting activity, the intensity and hardness of the persistent emission, and the spin-down rate, as have been observed in SGR 1806-20 (Mereghetti et al. 2005c) , are expected in magnetar models involving a twisted magnetosphere (Thompson et al. 2002) , since all these phenomena are driven by an increase of the twist angle. The soft spectrum of SGR 1900+14 is possibly related to the fact that this source is currently in a quiescent state. Short bursts were observed from this source with BATSE (Kouveliotou et al. 1993) , RXTE (Gögüş et al. 1999 ) and other satellites (e.g. Feroci et al. 2004 , Aptekar et al. 2001 A comparison of the hard X-ray luminosity of the two SGRs is subject to some uncertainties due to the unknown distances of these sources. For SGR 1900+14 a distance of 15 kpc has been derived based on its likely association with a young star cluster (Vrba et al. 2000) . For this distance the average flux of about 1 mCrab corresponds to a 20-100 keV luminosity of 4×10
35 erg s −1 . The distance of SGR 1806-20 is more controversial. If also this source is at ∼15 kpc (McClure-Griffiths & Gaensler 2005), its hard X-ray luminosity would be at least three times larger than that of SGR 1900+14. On the other hand, for a distance in the 6.4 to 9.8 kpc range, as derived from the latest radio measurements of the afterglow of SGR 1806-20 giant flare (Cameron et al. 2005) , the two SGRs would have about the same luminosity.
Hard X-ray persistent emission (>20 keV) has recently been detected from another group of sources, the Anomalous X-ray Pulsars (AXPs, Mereghetti & Stella (1995) ), which share several characteristics with the SGRs and are also believed to be magnetars (see Woods & Thompson (2004) ). Hard X-ray emission has been detected from three AXPs with INTEGRAL: 1E 1841-045 (Molkov et al. 2004 ), 4U 0142+61 (den Hartog et al. 2004 ) and 1RXS J170849-400910 (Revnivtsev et al. 2004) . The presence of pulsations seen with RXTE up to ∼200 keV in 1E 1841-045 (Kuiper et al. 2004) proofs that the hard X-ray emission originates from the AXP and not from the associated supernova remnant Kes 73. The discovery of (pulsed) persistent hard X-ray tails in these three sources was quite unexpected, since below 10 keV the AXP have soft spectra, consisting of a blackbody-like component (kT∼0.5 keV) and a steep power law (photon index ∼3-4).
In order to coherently compare the broad band spectral properties of all the SGRs and AXPs detected at high energy, we analysed all the public INTEGRAL data using the same procedures described above for SGR 1900+14. Our results are summarised in Table 2 Mereghetti et al. (2005c) (SGR 1806-20 , observation B, when the bursting activity was low), Göhler et al. (2005) (4U 0142+614), Rea et al. (2005) (1RXS J170849-4009) , and Morii et al. (2003) (1E 1841-045 ).
tive period observed in 2004. We did not introduce any normalisation factor between the different satellites and some discrepancy between the soft and hard X-ray spectra might be ascribed to source variability since the observations were not simultaneous. Nevertheless, even considering these uncertainties, some indications can be drawn from the plotted spectra. Namely, in the three AXP a spectral hardening above ∼10-20 keV is required (as already noted, e.g. by Kuiper et al. (2004) ), while at hard X/soft γ-rays the spectra of the two SGRs tend to be softer than the ones measured at low energies. The fact that the spectral break in SGR 1900+14 is more evident than in SGR 1806-20 could be also due to the different state during which the two sources have been observed, with the former in complete quiescence and the latter in a low level of activity. All the three AXPs, on the other hand, can be 
Conclusions
We have discovered persistent emission in the 20-100 keV range from SGR 1900+14. Its spectrum is softer than that of the only other SGRs with persistent emission at these energies, SGR 1806-20. This difference is possibly due to the different activity state of the two sources since SGR 1900+14 was detected while it was quiescent from the point of view of bursting emission, contrary to the case of SGR 1806-20. Examining the broad band spectra of magnetars in the 1-100 keV range, a notable difference between SGRs and AXPs appears. While in SGRs the hard tails at higher energies are softer than the power law components measured below 10 keV, in all the AXPs there is evidence for a spectral hardening between the soft and hard X-ray range.
In the framework of the magnetar model the persistent hard X-ray emission can be powered either by bremsstrahlung photons produced in a thin layer close to the neutron star surface, or at ∼100 km altitude in the magnetosphere through multiple resonant cyclotron scattering (Thompson et al. 2002 , Thompson & Beloborodov 2005 . The two models can be distinguished by the presence of a cutoff at ∼ 100 keV or at ∼1 MeV. Unfortunately the current INTEGRAL observations can just firmly asses the presence of the high energy emission in Magnetars, but cannot fully rule out the presence of spectral breaks at high energies. Longer exposure times and/or observations with more sensitive high-energy instruments are required to discriminate between the two models.
